Abstract: Eukoenenia vargovitshi sp. n. is described after a male from Nizhnyaya Shakuranskaya Cave, Abkhazia, Western Caucasus. The troglobiont species shares a peculiar and probably apomorphic character state with Eukoenenia pretneri from a cave in southern Croatia. The type locality of E. vargovitshi lies in the middle of a large area without previous palpigrade records, extending from Romania and Greece to northern India.
Introduction
When examining the map on Mark Harvey's excellent website "Palpigrades of the world" (Harvey 2013) , one notices, within the zone of potential palpigrade distribution, some vast areas devoid of records. The most spacious blank in the map, covering much of subSaharan Africa, may reflect insufficient sampling rather than absence of palpigrades. Prospection there would probably uncover autochthonous species, as recently happened in West Australia (first indigenous palpigrade species reported by Barranco & Harvey 2008) or Brazil (raise in species number from two to ten: Souza & Ferreira 2013) . In the Palearctic, the most obvious gap in known palpigrade distribution extends over Turkey, Iran, Afghanistan and Pakistan, including the relatively well-explored Western Caucasus, where a rich subterranean fauna has been discovered as of the 1930s (Sendra & Reboleira 2012) . The present paper introduces a new Eukoenenia species from a cave in the territory of Abkhazia and demonstrates that the space between Romania and India was not a gap in palpigrade distribution, but merely a gap in palpigrade sampling.
Material and methods
In the summer of 2011, Robert Vargovitsh hand-collected a single Eukoenenia specimen on the water surface of a rimstone pool in the aphotic zone of Nizhnyaya Shakuranskaya Cave, some 700 m from the entrance (Fig. 1) The specimen was fixed and stored in 70% EtOH, cleared in Marc André I, and subsequently embedded in toto in the water soluble Marc André II medium (Massoud 1967) . The slide was studied under a Nikon E 600 microscope with a measuring eyepiece and phase contrast and DIC equipment. Micrographs, taken with a Nikon 1 J1 camera, were stacked and edited (contrast enhanced, background despeckled) using Photoshop CS5. Setae (in italics) are termed according to Condé (1988) and Christian & Christophoryova (2013) .
The specimen is held in the Museum of Natural History, Vienna, Austria, Arachnological Collection, acquisition number NHMW 21942.
Results
The new species is a member of the genus Eukoenenia Börner, 1901 (type species Koenenia mirabilis Grassi Explanations: Setae are set in italics. Abbreviations: L -body length without appendages; B -length of the propeltidium; Prop llongest seta of the propeltidium; FrO -length of frontal organ; LatO -longest blade of the lateral organ; Ch -chelicera; P pedipalp; ta -(telo)tarsus; bta -basitarsus; ti -tibia; cx -coxa; III cx c -longest thick seta on the coxa of the third leg; III cx l -longest of all setae on the coxa of the third leg; a -width of the basitarsus immediately distal of the insertion of r; dr, dgrt, desd -distance from the base of the basitarsus to the insertion of the respective seta; Mp -metapeltidium; VI a -length of seta a on the sixth sternite; XI llongest seta on the eleventh opisthosomal segment. Legs and opisthosomal segments are denoted by Roman numerals. Measurements are in µm, indices are given as dividend/divisor.
Figs 2-4. Eukoenenia vargovitshi sp. n., male, holotype: 2 -Habitus of the mounted specimen; 3 -Lateral organ; 4 -Propeltidium. Scale 500 µm (2), 10 µm (3), 100 µm (4).
& Calandruccio, 1885, by monotypy) within the family Eukoeneniidae Petrunkevitch, 1955.
Eukoenenia vargovitshi sp. n.
Diagnosis. A medium-sized, moderately troglomorphic Eukoenenia with 8 teeth on the fingers of the chelicerae; 3 blades in the lateral organs; 1 seta on deutotritosternum; 10+10 short setae on propeltidium; 2+2 setae on metapeltidium; 4 setae on basitarsus of leg IV; tergites II-IV with 2+2, V with 2+3, VI with 3+3 setae t, all flanked by 1 seta s on each side; sternite IV with 6+6, V with 5+5, VI with 1+1 setae a, the setae a being flanked by 2 setae s on each side; first genital lobe of male split almost down to the base, the diverging halves have no lateral expansions, each half with 2+9 setae and 2 fusules; second and third lobe with 4 setae on each half.
Description. Morphometric data are given in Table 1 . General appearance as in Fig. 2 . Opisthosoma with a distinct narrowing between the segments VIII and IX. Body length (without appendages) 1340 µm. Length of propeltidium 306 µm. Pubescence evenly short and dense. Prosoma. Frontal organ 33 µm long; the two lanceolate, finely reticulated branches have rounded tips. The 3 blades of the lateral organ (Fig. 3) are 31 µm long, pointed-lanceolate and reticulated. Propeltidium with 10+10 setae, the shortest (16 µm) in anterior half, the longest (36 µm) in lateral-posterior position (Fig. 4) . Metapeltidium with t 1 (41 µm) and t 2 (68 µm),
Figs 5-8. Eukoenenia vargovitshi sp. n., male, holotype: 5 -Setae of metapeltidium and tergite II; 6 -Mouth cone and deutotritosternum with the single seta dt; 7 -Coxa of leg III; in focus are the 3 thick setae and a few normal setae; 8 -Distal part of the last article of the first leg (I ta3), showing the 5 forked setae fs 1−5 , rod seta rs, macroseta m, and curved seta cs. Scale 50 µm (5, 6), 20 µm (7, 8).
seta t 3 is missing (Fig. 5) . Labrum with usual cuticular pattern and 5+5 short setae, deuto-tritosternum with a single seta (32 µm) in central position (Fig. 6) . First article of chelicera with a proximal longitudinal series of 6 setae p (p 4 and p 6 thickened and barbed), a distal series of 3 aligned setae d (d 3 strong, smooth near the base, sparsely barbed in the middle, closely barbed near the tip, 82 µm long, 2.2× length of d 1 and d 2 ) and 1 apical seta. Hand of chelicera with 7 setae: 4 in a dorsal line, 1 lateral, 1 ventral, and 1 on a tubercle of the fixed finger. Fingers with 8 teeth each.
Coxa of leg I with 15 setae, the longest one (92 µm) inserted in exterior position in the middle of the segment. Coxa II with 13 setae: 3 thick (max 49 µm), 10 normal (including 2 macrosetae of 97 and 98 µm). Coxa III with 13 setae: 3 thick (max 45 µm, Fig. 7) , 10 normal of very different length (including 1 macroseta of 130 µm and a basal microseta of 12 µm). Coxa IV with 9 setae: 1 thick (44 µm), 8 normal. Thick coxal setae are cylindrical rather than tapering and have a minute, obliquely projecting spine at the truncated tip. On coxa II and III the thick setae are arranged along a line. The curved seta cs near the tip of the pedipalp bears a spine as long as the forked seta fs somewhat behind, followed by a seta with a strong basal spine. Leg I with 7 trichobothria in usual arrangement and a total of 8 forked setae fs. Articles I bta1, I bta2 and I ta2 each have 1 fs (no fs on I bta4), I ta3 has 5 fs in the distal half, arranged as 1+2+2: fs 1 about same length as nearby rs; fs 2 inserted much closer to m than to cs (Fig. 8) .
I bta3 (Fig. 9 ) with a length/width ratio of 2.0; seta r inserted in the middle of I bta3, considerably longer than the article, reaching the insertion of the trichobothrium on I bta4; seta grt roughly as long as the article, inserted at 16% of article length from base. IV bta (Fig. 10) slender, length/width 5.39, with 4 setae; seta r inserted at 46% of article length, projecting beyond distal end of the article, as do the setae esd; seta grt short, inserted at 23% of article length. Chaetotaxy of the opisthosoma (Table 2) . Tergites II-IV with t 1 , t 3 , s, VI additionally with t 2 (segment V has seta t 2 on one side). Sternites IV-VI each with a pair of submedian circular structures and lateral setae s 1 and s 2 ; there are 6+6 submedian setae a on segment IV, 5+5 on V, and 1+1 on VI (Fig. 11) . The numbers of setae on segments VII-XI are 14-13-9-8-8. The 2 dorsal setae on the intermediate ring of the flagellum are shorter than the 2 ventral ones. The flagellum is not preserved.
Male genital area (Fig. 12) . The first lobe is split almost down to the level of the 2+2 possibly sternal setae st 1 and st 2 (which are counted among the genital setae) into two diverging, roundish-triangular halves without lateral extensions. Apart from the 2 sternal setae, each half carries 9 setae and, in subapical position, 2 fusules (f 1 , f 2 ) of about 65 µm in length. The fusules have no dome-shaped sockets, but the bases are somewhat swelled. Each half of the second lobe carries 4 setae (a, b, c distal, d more proximal) and attenuates distally into a triangular flap with slightly bifid tip. Either half of the third lobe is broadly triangular, has Fig. 11 . Eukoenenia vargovitshi sp. n., male, holotype: Chaetotaxy of sternites IV-VI. Scale 100 µm.
an asymmetric bifurcation into an apical and a weaker subapical needle, and bears 4 setae (x, y, z distal, w more proximal). Accordingly, the chaetotactic formula is 2+9+2f/4/4.
Material examined. Holotype, male: Abkhazia, Amtkel, Nizhnyaya Shakuranskaya Cave, leg. R.S. Vargovitsh, 20.VIII.2011. Etymology. Patronymic noun in the genitive case. I dedicate the new species to biospeleologist and collembolan expert Dr Robert S. Vargovitsh (Schmalhausen Institute of Zoology, Kiev, Ukraine) who dragged the specimen into the light.
Discussion
It is unpredictable if or when another palpigrade individual -preferably of the opposite sex -will be collected in Nizhnyaya Shakuranskaya Cave. Anyway, the biogeographic significance of the record and the distinct morphology of the individual justify producing yet another "one-specimen taxon".
Body shape and morphometric ratios, particularly IVbta/a, IVbta/B and IVbta/ti (Condé 1996 (Condé , 1998 , suggest that E. vargovitshi sp. n. is moderately troglomorphic. The new species bears substantial resemblance to the likewise troglobiont E. pretneri Condé, 1977, described for a single male collected in Vilina pećina, i.e. the cave behind the spring of Ombla River NE of the city of Dubrovnik, Croatia. The two species are of similar body size (1340 vs. 1110 µm) and have Fig. 12 . Eukoenenia vargovitshi sp. n., male, holotype: Genital lobes; the schematic zoom (right) brings out the contours of the 3 lobes I-III; st 1 , st 2 = sternal setae; f 1 , f 2 = fusules. Scale 50 µm. many characters in common: 8 teeth on each finger of the chelicera, 3 blades in the lateral organs, 20 setae on propeltidium, no forked seta on Ibta4, 4 setae on IVbta, more than 4+4 setae a on sternites IV and V, a single pair of setae a on sternite VI, the shape of the male genital lobes and the genital chaetotxy 2+9+2f/4/4. Apart from differences in the proportions of limb articles and setae, E. pretneri differs from the new species in the number of setae on the metapeltidium (3+3 vs. 2+2), a more complete dorsal chaetotaxy with an unpaired median seta t and seta t 2 present on tergites II-VI, 5+5 (vs. 6+6) setae a on sternite IV and 6+6 (vs. 5+5) setae a on sternite V, and the number of setae on opisthosomal segments VII-XI; deuto-tritosternal setae were not mentioned by Condé (1977) .
The differences are big enough to rule out conspecificity. On the other hand, some similarities between E. pretneri and E. vargovitshi sp. n. are obvious. The morphology of the genital lobes is virtually the same, but we are unable to decide whether this character state is ancestral or derived; E. brignolii Condé, 1979 , for example, exhibits a very similar genital morphology. The chaetotaxy of the anterior sternites (Table 2) is more informative and suggests common ancestry rather than convergent evolution. An elevated number (>4+4) of setae a on sternites IV-VI is not uncommon with Eukoenenia. The number is in males usually somewhat higher than in females and may show considerable variation within a population (e.g., E. bonadonai Condé, 1979 : Christian et al. 2014 ). There exist also species with a single pair of setae a on sternite VI (E. juberthiei Condé, 1974 , E. brignolii, E. christiani Condé, 1988 , but these species have generally a reduced ventral chaetotaxy with only 1+1 or 2+2 setae a on sternites IV and V. However, in E. pretneri and E. vargovitshi sp. n. the number of setae a is increased on sternite IV and V, whereas it is reduced to 1+1 on sternite VI. This peculiar trait is probably a synapomorphy, suggesting sister-taxon relationship of the two species or the clades they belong to.
The Caucasus ranks among the 25 biodiversity hotspots of the planet's land surface (Myers et al. 2000) . The subterranean fauna is probably likewise rich, especially in the karstic massifs of the Western Caucasus (Sendra & Reboleira 2012) , as indicated by the current increase in the number of cave-dwelling species in certain arthropod groups such as arrhopalitid collembolans (Vargovitsh 2012 (Vargovitsh , 2013 . According to Culver et al. (2006) , habitat availability (inferred from the density of caves) and long-term productivity (measured by temperature and rainfall) best predict density of troglobiont species at a landscape scale. Hence great subterranean biodiversity may be expected in those ranges of the Western Caucasus where high cave density is combined with a warm-humid climate. In this perspective the existence of one (or more) troglobiont palpigrade species there is hardly surprising.
Nizhnyaya Shakuranskaya Cave harbors the cave shrimp Troglocaris osterloffi Juzbaš'jan 1940 and the troglobiont harvestman Nemaspela abchasica (Ljovushkin & Starobogatov, 1963) (Chemeris 2009) , and is the type locality of the collembolan Troglopalites stygios Vargovitsh, 2012. 
